Citalopram is a antidepressant drug, generally prescribed for the treatment of major depression. It comes under the SSRI's class (selective serotonin reuptake inhibitor). It is frequently used off-label to treat anxiety, panic disorder, obsessive compulsive disorder, premenstrual dysphoric disorder. As per forensic point of view citalopram which is non tricyclic antidepressant is generally prescribed for treating depression because of its undesirable side effects than classical tricyclic antidepressants so they are nowadays more commonly used as the drugs of first choice and therefore the chance of detecting it in the biological materials analyzed in toxicology division is high. Present study has been structured with an aim to test citalopram, present in blood and the comparison of citalopram and escitalopram which are the enantiomers. For extraction of citalopram from blood, sodium tungstate method was used followed by liquid-liquid extraction. The alkaline extract of blood obtained from Sodium Tungstate was used for identification by color tests. Citalopram is basic in nature, but it does not respond to commonly used color test for benzodiazepines/alkaloids. Hence various color tests were performed which were reported in literature out of which marquis & mandelin gives positive result. cobalt thiocyanate has also given positive test for presence of citalopram which can be used in future for testing citalopram. Further the identification of the drug was carried out by thin layer chromatography by various solvent systems. In search for different solvent systems various combinations of solvents were tried and reproducible results were produced. For the separation of citalopram & Escitalopram solvent system Toluene: Acetonitrile: methanol has given the good Rf values and reproducible. Results: Other instrumentation technique, like UV visible spectroscopy, Gas liquid chromatography (GLC), GC-MS was also used for the qualitative analysis.
Introduction
Citalopram is a basic drug, generally prescribed for the treatment of anxiety and major depression. It is also used successfully for hypersexuality in early Alzheimer Disease.
Citalopram its chemical name is (3 (Dimethylamino) propyl) 1(4-fluorophenyl) 1,3 dihydroisobenzofuran 5carbonitrile hydrobromide. ITS IS AN optically active molecule. The drug citalopram is a combination of two enantiomeric forms, (R) (−) citalopram & (S) (+) citalopram. The former one is pharmacologically inactive and later is pharmacologically active and hence it is responsible for the drug, showing its antidepressant activity later one is known as Escitalopram.
Citalopram along with its Metabolites are racemic compounds (+) enantiomer of citalopram is active & plays role in inhibition of serotonin reuptake & its accounts for 24% to 49% of total plasma citalopram level, but R (-) form do not play any role in inhibition of serotonin.
Fig. 1(R)-(−)-citalopram (top), (S)-(+)-citalopram (bottom)

Case Study
A 54-Year-old woman presented to emergency unit with altered consciousness and under the influence of alcohol, she had a medical history of psychotic depression treated with citalopram 20mg/day and zopiclone 7.5mg/day. Rapid urine toxicology screen was negative for tricyclic antidepressants, benzodiazepines, cocaine or opiate using a HPLC/UV method 1 st serum citalopram level was 5,88mg/l (High The blood sample was collected from "Jaipur Golden Hospital". Carefully transferred 10 ml of blood in beaker of 250 ml and 30 mg of citalopram tablet was spiked by after crushing it into powered form. Preparation of Standard: Preparation of standard of Drugs.
30 ml of 1000ppm solution of each of the provided drug were prepared by dissolving 30mg of drug in 30 ml of ethanol i.e. 30mg/30ml. The 10ml was taken into a 250 ml beaker. 1 gram of sodium tungstate was added to it. Few drops of sulphuric acid was added The mixture is then heated in boiling water bath for 3 hours. After 3 hours there is complete digestion and lysis of RBC and clear straw color liquid will be seen and lysed cells would be settled down.
The Mixture is cooled slightly and filtered through fliter paper. The filtrate was taken into 250 ml separating funnel.
Liquid Liquid Extraction
To the 250 ml of separating funnel 10-15 ml of filtrate was added and 20-50ml of diethyl ether was added and shaken for 5 minutes and separated. again 50 ml of diethyl ether is added to the acidic layer shaken for 5 minutes and separated. The ether layers are combined.
The aqueous solution remaining in separating funnel after separation of ether layer was made alkaline by addition of ammonium hydroxide. The aqueous layer was taken into 250 ml of separating funnel and 50 ml of dichlormethane is added & shaken for 5 minutes. The organic layer is separated. The extraction is repeated thrice.The organic layer after separation are combined. The extract was collected and passed through the anhydrous sodium sulphate for absorbing excess moisture and then a clear filtrate was collected in china dish. Now the china dish was putted on water bath,, evaporated the organic layer and residue was remain.
After evaporation of solvent. the residue was dissolved in 10 ml of ethanol & subjected to analysis for confirmation of drug.
Fig. 4: Liquid -Liquid Extraction
Preliminary Examination: It is a preliminary step in analysis of any compound. It is frequently used to determine the broad category of groups under which our sample can be placed. Cobalt Thiocyanate reacts with amines and gives colour according to the concentration of compound, various amines were tested with the reagent. The 10µl of standard solution of drugs were spotted on TLC plate along with the extracted blood sample by using micropipette. The spotting was done just above the 2 cm from the base edge of TLC plates. After the complete development, the plate was taken out and allowed to dry it at room temp. Till evaporation of solvent completely. After complete dryness, the plate was visualized under UV at 254nm followed by spraying of following spraying reagent Plate in solvent system (ethylacetate: methanol: ammonia) 
Color tests
Standard Deviation
Where ∑ means "sum of", x is a value in the data set, x is the mean of the data set, and n is the number of data points. 
UV-VIS SPECTROSCOPY
Basic Principles: UV-VIS Spectrometry in the UV -VIS REGION Is considered to be one of the oldest physical methods used for quantitative analysis and structural elucidation .The UV region extends from 100-400 nm. Further divided into far ultra violet region which is below 200 nm also known as vaccum UV another is near ultraviolet region which is 200-400nm UV-Vis region extends from 400-750 nm. UV-VIS SPECTROPHOTOTOMETER plots a graph between the wave length versus absorbance LAMBERT"S LAW: According to this law, the part of incident radiation absorbed by a homogenous medium is independent of the intensity of incident radiation.
Beer"s Law: According to this law the amount of incident radiation absorbed by the homogeneous medium is directly proportional to the concentration of molecules in it… Log I 1 /I 2 =A=abc I 1 IS THE INTENSITY OF Incident radiation, I 2 is the intensity of radiation transmitted Through the sample solution. A is the absorbance or optical density, c is the concentration of solute (mol/l) and b the path length in cm.
Sample preparation: From the standard solutions 1000 ppm of citaloprams and escitalopram. 1 ml was taken and it was diluted to 10ml with ethanol. Than 10 ml solution of each citalopram and escitalopram was taken in test tube and covered it with aluminium foil. Gas chromatography involves separation of a mixture of volatiles by partitioning between a solid or liquid stationary phase and a gaseous mobile phase, Gas chromatography-specifically gas liquid chromatography-involves a sample being vapourised and injected onto the head of chromatographic column. The sample is transported through the column by the flow of inhert, gaseous mobile phase.The column contains a liquid stationary phase, which is adsorbed onto the surface of an inert solid. On passing through the column volatile components impart different affinities to stationary and mobile phases and separated in fraction.
Gas liquid chromatography the stationary phase consists of solid adsorbent on which liquid material is sorbed. Instrumental components Carrier Gas. The carrier gas must be chemically inert. commonly used gases include nitrogen, helium, argon and carbon dioxide. The choice of carrier gas is often dependent upon the type of detector used. Sample injection port: For optimum column efficiency the sample should be not be too large, and should be introduced onto the column as a "plug" of vapour, Slow injection of large samples causes band broadening and loss of resolution, The most common injection method is on where a micro syringe is used to inject sample through a rubber septum into a flash vapouriser port at the head of the column. The temperature of the sample port is usually about 50 higher than the boiling point of the least votalitle component of the sample. The injector can be used in two modes split or splitlesss. Split injection is used for volatile compounds or for diluting the samples, It is used in headspace method to reduce injection time. In forensic toxicology, split injection is largely used for analysis of medications, drugs of abuse and powders. 
Column Temperature
This is one of the controlling factors in gas chromatographic separation, For precise work, column temperature must be controlled to within one tenths of a s degree. The optimum column temperature is dependent upon the boiling point of the sample.
Detectors
There are many detectors, which can be used in gas chromatography. Different detectors will give different types of selectivity. A non-selective detector respond to all compound except the carrier gas, a selective detector responds to a range of compounds with a common physical or chemical property and a specific detector responds to a particular class compounds under bthe class. detectors can also be grouped into concentration dependent detectors and mass flow dependant detectors,
The effluent from the column is mixed with hydrogen and air, and ignited. Organic compounds burning in the flame produce ions and electrons, which can conduct electricity through the flame, A large electrical potential is applied at at he burner tip and a collector electrode is located is located above flame. The current resulting from the pyrolysis of any organic compounds is measured, FID is mass sensitive rather than concentration sensitive, which gives the advantage that changes in mobile phase flow rate do not affect the detector"s response. FID is a useful general detector for the analysis of organic compounds, Details of Instrument Instrument-Gas Liquid Chromatogarphy (GLC) Manufacturer-Thermofisher Column-2,5% SE 30 on 80 100 mesh Chromosorb G Detector-FID Column Temperature-100
• C-300 Once the sample solution is introduced into the GC inlet it is vaporized immediately because of high temperature (250) and swept onto the column by the carrier gas and the components are separated which pass through the MS for identification of mass ions. Thus separation and identification cum quantification are achieved simultaneously. For the analysis of citalopram in biological fluid or any other matrix these solvent systems can be used. Rf value of extracted blood sample matches with the standard citalopram in these solvent system which confirms the presence of citalopram in blood extract. 
UV-VIS
